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Abnormal uterine bleeding is a common clinical problem, accounting for 70% of all gynecologic visits by peri-and postmenopausal women (1) . The main aim in investigating postmenopausal bleeding (PMB) is to exclude endometrial cancer. Conventional transvaginal ultrasound, with or without saline infusion (hydrosonography), can assist in individualizing the choice of endometrial biopsy procedures or help to confidently omit further investigation in women at low risk of endometrial cancer. However, there is a considerable debate as to how the investigation of PMB should be performed. Management strategies using ultrasound as the primary tool, in contrast to those using endometrial biopsy, are more cost-effective in the investigation of PMB (2) . Based on the results of several recently published studies (3) (4) (5) (6) (7) (8) (9) , simple clinical guidelines were set out during a consensus conference in September 2002 by the Workgroup for Ultrasonography (Ultra-ARG ''arbetsgruppen'') of the Swedish Society of Obstetricians and Gynecologists (Fig. 1) . By using these guidelines, unnecessary invasive procedures can be avoided while, at the same time, the safety and accuracy of the investigation can be improved. We set out to answer the question: how is PMB managed in gynecologic departments in Sweden today?
Methods
In 2001 a questionnaire was sent to all 61 gynecologic departments in Sweden. The survey sought to determine how conventional transvaginal ultrasound, saline infusion sonography (hydrosonography) and hysteroscopy were being used in the management of PMB in relation to endometrial thickness (Table I) , dilatation and curettage (D&C), and operative hysteroscopy], depending on sonographic findings and endometrial thickness (Table I) . The questions could be answered by ''yes,'' ''no,'' or ''sometimes/in some cases,'' with the last alternative followed by a request to elaborate.
Results
The questionnaires were satisfactorily filled out by 59 of the 61 departments surveyed (97%). One of the remaining two questionnaires was not returned and the other was incomplete. The department whose questionnaire was incomplete used a different management strategy based on the analysis of the lactate dehydrogenase isoenzyme pattern extracted from endometrial biopsies (10) . In the other 59 departments, ultrasound was either always (n ¼ 54, 92%) or most commonly (n ¼ 5, 8%) used in the diagnostic work-up of PMB. Thirty-six departments (61%) had clinical guidelines for the management of PMB. The 5-mm cutoff (' 4 mm' (i.e. 4.4 mm) or '! 5 mm' (i.e. !4.5 mm) was used by 46 departments, 10 used a cutoff of 4 mm, and the remaining three used various cutoffs, depending on the preference of the doctor in attendance.
In analyzing responses to the questionnaire, it was difficult to interpret exactly how the 4-mm cutoff was defined. In six of the cases, it seemed to be defined as an endometrium of 4 mm (i.e. what we had called a 5-mm cut-off), whereas others defined it as an endometrium of <4 mm (i.e. 3.9 mm or less). In women with an endometrial thickness of 4 mm, 18 departments (31%) routinely sampled the endometrium either by D&C (n ¼ 1, 2%) or by Endorette 1 /Pipelle 1 (n ¼ 17, 29%); nine (15%) followed the women with ultrasound; three (5%) both sampled and followed the women by ultrasound; and the remaining 29 (49%) used expectant management (i.e. neither biopsy nor routine follow-up). All departments using ultrasound follow-up (n ¼ 12) offered the women a single follow-up examination within 6 months. Indications that endometrial sampling should be repeated or performed after the primary visit were as follows: among departments that routinely sampled the endometrium at the first visit (n ¼ 18), rebleeding was an indication for repeated sampling in 11 of the departments (61%); among those performing ultrasound follow-up (n ¼ 12), both endometrial growth and rebleeding were in all cases indications for endometrial sampling (100%); and among those using expectant management (n ¼ 29), rebleeding was an indication in 25 departments (86%) for endometrial sampling.
The use of hydrosonography and hysteroscopy in the diagnostic work-up among women with endometrium !5 mm is shown in Table II . In 22% of the departments (8/36), diagnostic hysteroscopy was always performed under local anesthesia; in 14% of all cases (5/36), local anesthesia was occasionally used, whereas in the remaining 64% (23/36) , all women were given general anesthesia. The preferred methods of endometrial biopsy in women with endometrium !5 mm are presented in Table III . 
Discussion
The high percentage of departments responding to the questionnaire (97%) indicates that there is great interest in the management of PMB. Solid evidence exists that ultrasound can be used to discriminate between women at high and low risk of endometrial cancer. Recently, two metaanalyses and a consensus conference regarding the ability of transvaginal ultrasound to predict endometrial pathology in women with PMB concluded that the negative predictive value of a thin endometrium (<5 mm to 4 mm) is very high (9, 11, 12) . Following a negative scan (endometrium 4 mm), the risk of endometrial cancer decreases by 90%, regardless of hormone use (9) . By using the 5-mm cutoff to define an abnormal endometrium, 96% [95% confidence interval (CI) 94-98] of women with endometrial cancer will be detected at a false-positive rate (1-specificity) of 39% (9) . As was the case with the 5-mm cutoff, there was some difficulty in interpreting exactly how the 5-mm cutoff was defined by different gynecologic departments. Nevertheless, Smith-Bindman et al. found that results did not differ if the 5-mm cutoff was defined as <5 or 5 mm (9) . With the ultrasound systems of today it is possible to discriminate one-tenth of a millimeter. Therefore, in our investigations of women with PMB, we have defined 4 mm as <4.4 mm, and !5 mm as !4.5 mm (5, 6, 13, 14) . The same definitions are used in the new guidelines ( Fig. 1) .
It was reassuring to find very few comments that the use of hormone replacement therapy (HRT) had altered the management of PMB. Transvaginal ultrasound is highly effective at detecting endometrial disease, regardless of HRT medication, when a 5-mm cutoff is used to define endometrial pathology (the sensitivity being 95% among HRT nonusers and 91% among users) (9) . However, the false-positive rate was higher among HRT users than among nonusers (23% vs. 8%) (9) . According to the metaanalysis, the use of a 7-mm cutoff in HRT users would have lowered the false-positive rate to 12% (similar to that of the 5-mm cutoff in nonusers), but then the detection rate of endometrial abnormalities would have decreased from 91% to 83% (9) . In women on sequential combined therapy, the false-positive rate might be reduced by measuring the endometrial thickness within a week after the last progestin pill. This is supported by the findings of Omodei et al., who showed that endometrial thickness did not differ in women on sequential or continuous combined HRT (3.6 mm vs. 3.2 mm) if the measurement in question were taken on about the fifth day following the last progestin pill (15) .
It was not surprising to find a great diversity in the management of women with PMB and endometrium 4 mm. With the present state of knowledge, we do not know the best management strategy for these women. However, we do know that the risk of finding endometrial pathology Table II in a woman with PMB and endometrium 4 mm is very small, and therefore it may be justifiable to refrain from invasive endometrial sampling in these women. The risk of missing an endometrial cancer by using expectant management in women with endometrium 4 will be 2-6% (9). However, we do not know the accuracy of simple endometrial sampling devices with regard to detecting endometrial cancer in women with endometrium 4 mm. Based on our limited knowledge, the long time consequences of expectant management seem reassuring. In two recent studies, none of the 274 women with PMB and endometrium 4 mm developed endometrial cancer when followed up for 3.5-5 years (13) or for 10-13 years (7). Gull and co-workers showed that the risk of developing cancer later in life was not increased in women with PMB and endometrium 4 mm compared to the general population (7). However, in women with PMB and endometrium !5 mm, the relative risk of developing cancer was 44.5 times higher (95% CI 6.6-320.1) than in the general population (7) . Nevertheless, no endometrial cancer was diagnosed in these women, unless rebleeding occurred (7) . Should women with PMB and endometrium 4 mm be offered ultrasound follow-up? The results of one randomized trial (13) and one prospective study (16) on women with PMB and endometrium 4 mm, monitored by ultrasound follow-up, showed that benign endometrial pathology was more common among women with endometrial growth than among those without endometrial growth. In women with isolated rebleeding, no endometrial pathology was found (13, 16) .
It is still not known if endometrial growth is a better predictor of malignancy than isolated rebleeding. Based on these results, it would appear safe to manage women with PMB and endometrium 4 mm expectantly, as suggested in the algorithm (Fig. 1) , or by ultrasound follow-up, where both rebleeding and increased endometrial thickness !5 mm should be taken as indicators for sampling the endometrium.
Sixty-six of the departments represented in Table III (6, (17) (18) (19) , whereas the sensitivity of Pipelle 1 in detecting endometrial cancer has been reported to be 99.6%, with a specificity of 99.5%, according to a recently published metaanalysis (20) . There are methodological shortcomings in this study, however, as pointed out by the authors themselves (20) . For example, only a minority of the studies cited (27%) have a true reference standard (hysterectomy). Several other investigators have shown that D&C fails to diagnose approximately half of all benign pathological lesions (5, (21) (22) (23) , and sometimes endometrial cancer as well (5, 21, 22) ; and the procedure commonly (38-100%) leaves all or part of the lesions behind in the uterine cavity (5, 21, (23) (24) (25) . However, the agreement between D&C and operative hysterosopy in diagnosing endometrial abnormalities in women without focally growing lesions at hysteroscopy was excellent (94%) (5 (2) . However, in an unselected population of women with PMB, the prevalence of endometrial cancer will only be around 10% (9) , indicating that ultrasound-initiated evaluation of the endometrium will be more : endometrium 5-8, or 5-10 mm (n ¼ 6), doctor's preference (n ¼ 6), no suspicion of polyp or cancer (n ¼ 3), age of woman <65 years (n ¼ 2), patient's preference (n ¼ 1), woman in poor health (n ¼ 1). † Indications for D&C: failed or insufficient endometrial biopsy (n ¼ 27), heavy bleeding or suspicion of malignancy (n ¼ 11), endometrium >8 mm (n ¼ 6), rebleeding (n ¼ 2), doctor's preference (n ¼ 3), age of woman >65 (n ¼ 2). z Indications for hysteroscopy: suspicion of focal lesion at ultrasound/hydrosonography (n ¼ 22), rebleeding with suspicion of focal lesion (n ¼ 3), endometrium >8 mm, or >10 mm (n ¼ 2), doctor's preference (n ¼ 2), no remarks noted (n ¼ 1).
cost-efficient. Thus, Pipelle 1 /Endorette 1 should only be used in women with PMB and endometrium !5 mm, in cases where focal lesions have been ruled out by hydrosonography. It might also be beneficial to take an endometrial sample at the time of ultrasound examination, whenever there is a high suspicion of malignancy, to obviate the need for hysteroscopy before hysterectomy. In our experience, the failure rate when performing endometrial biopsy using Endorette 1 /Pipelle 1 is approximately the same (16%) (6) as the failure rate when performing hydrosonography (13%) (3) . Nevertheless, we consider that the insemination catheter used for hydrosonography is frequently more easily inserted through the cervix than the biopsy device. It would be an advantage if we could use the hydrosonography catheter for endometrial biopsy in women without focal lesions at hydrosonography. To the best of our knowledge, however, with regard to detecting endometrial cancer, the accuracy of the insemination catheter used at hydrosongraphy has not been studied.
The algorithm suggests that all focal lesions should be removed by operative hysteroscopy. Is this really necessary? There is positive evidence supporting complete removal of all polypoid lesions in women with PMB. A benign polyp cannot be definitely confirmed until the lesion has been completely removed, because endometrial cancer is fairly frequently confused with a benign polyp at both hysteroscopy and hydrosonography (3). Moreover, there is a threefold increased risk for polyps to regrow when they are removed by D&C, as compared to hysteroscopic resection/removal (26) . Polyps are a risk factor for the development of endometrial cancer (27) (28) (29) , and premalignant or malignant changes are present in polyps in 24% vs. 1.5% of the cases, respectively (30) . Finally, from the woman's point of view, it is reassuring to receive a correct diagnosis and obtain appropriate management at the first visit, thus avoiding repeated surgical procedures.
It was surprising to find that almost half of the departments surveyed performed no operative hysteroscopy in the management of PMB. The most probable explanation for this is the fact that D&C is still regarded as the ''gold standard'' in many departments, and that there is a delay before evidence-based knowledge is transformed into clinical practice. Unfortunately, we did not inquire into how operative hysteroscopy was performed, although we did ask that question about diagnostic hysteroscopy. Two-thirds of the departments using diagnostic hysteroscopy used general anesthesia. The use of hysteroscopy might be more appealing if a larger proportion of hysteroscopies were performed under local anesthesia, which would save time and money.
In cases of women with PMB and endometrium !5 mm, hydrosonography was never performed in one-third of the departments, and performed only occasionally in the remaining two-thirds. The most common reason given for hydrosonography was ''suspicion of focal lesion'' at conventional ultrasound. However, conventional transvaginal ultrasound, without the use of saline infusion, will only have a sensitivity of 67-78% (and a specificity of 88-100%) (3, (31) (32) with regard to detection of focally growing lesions among women with PMB, making it a poor screening tool for the selection of those women who would benefit from hydrosonography. Four departments carried out hydrosonography only in cases where the endometrium measured more than 8 mm. In one of our studies on women with PMB, we found focal lesions at hysteroscopy in 46 out of 48 women with an endometrium between 5 mm and 8 mm (3). By performing hydrosonography only in women with an endometrium >8 mm, many focal lesions would have been missed. Hydrosonography, first described by Parsons and Lense in 1993 (33) , can easily and accurately rule out focal lesions, the reported sensitivity being 93-100% and the false-positive rate 6-15% when hysteroscopy or hysterectomy are used as the ''gold standard'' (3, 34, (35) (36) (37) . However, it is important to emphasize that hydrosonography cannot reliably discriminate between benign and malignant focal lesions (3, 35) . Hydrosonography is easy to learn, well-tolerated by the patient, less expensive in comparison to outpatient hysteroscopy (34, 38, 39) , and can be performed quickly, with a minimum of extra equipment, as part of an ultrasound examination. Given appropriate training, all gynecologists who counsel women with PMB can learn to measure the endometrial thickness accurately, and to perform hydrosonography. Measuring the endometrium in postmenopausal women is often more difficult than in women of fertile age, due to the upright position of the uterus, the presence of vessel calcification, and a more diffusely marked endometrial-myometrial border. In women where the endometrium cannot be measured, endometrial pathology -and even endometrial cancer À is not an uncommon finding (5, 8) . Hydrosonography can be very helpful where the endometrium is difficult to measure, as it will assist the practitioner in visualizing the endometrium and in most cases make endometrial measurement possible.
This study indicates a need for uniform guidelines regarding the management of PMB. The new evidence-based guidelines for the management of PMB demand a more widespread use of hydrosonography and operative hysteroscopy. The use of blind endometrial sampling as the ''gold standard'' should be abandoned.
